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Abstract
Aim: The aim of this study was to compare the self-per-
ceived health of persons who regularly (three or more 
times a week) use a bicycle as a means of transport 
with that of completely or mostly (less than three times 
a week) inactive persons in Croatia.
Methods: The study included 108 persons who used a 
bicycle three or more times a week, for longer than half 
an hour. The average respondent age was 37. Sixty-six 
respondents were men (61%), 42 women (39%). The 
control group comprised 100 persons with the average 
age of 39. Among control respondents, 58 were men 
(58%) and 42 women (42%). Health was self-assessed 
by means of a health status questionnaire – the Croa-
tian version of SF-36. 
Results: A statistically significant difference was ob-
served in all health dimensions between cyclists and 
inactive persons. The poorest health dimensions in 
physically inactive individuals were vitality and energy, 
psychological health, and role limitation due to emo-
tional problems. A total of 42.6% cyclists and no more 
than 17% of their inactive counterparts declared hav-
ing better health than last year. A difference was also 
observed in the segment of health deterioration rela-
tive to a year ago – 30% of inactive participants stated 
their health worsened compared to a year ago, as did 
8% of cyclists. While 4% of inactive respondents felt 
their health deteriorated drastically, no cyclists thought 
likewise. 
Conclusion: Cyclists perceived their health significantly 
better than the physically inactive respondents. Life-
style factors that affect health self-assessment could be 
an important explanation.
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key factor in health preservation, which essentially it 
is8. This recognition has also surfaced in a study by a 
german counselling company brand:Trust. They dis-
covered that Eastern Europeans and Asians lately find 
happiness in material things, whereas Westerners from 
developed countries rather crave non-materialistic lux-
uries, such as healthy, good psychophysical condition 
and education9. Research done in northwest Croatia on 
a sample of 81 participants shows that 41.9% of them 
spend their free time in some form of physical activity 
(walking, cycling, jogging, etc.). The dominant physi-
cal activity is walking, practiced by 30% of participants, 
while only 6% take up cycling10. 
Previous studies have proved that self-perceived health 
correlates highly with an objective evaluation of the 
health status11. Physical activity status shows statisti-
cally significant correlation with health self-assessment 
in so far as the higher the intensity of physical activity, 
the better the self-perceived health12. Poorer physical 
activity positively correlates with lower self-perceived 
health in both healthy participants and participants with 
physical impairments or chronic diseases13. Lifestyle fac-
tors, including obesity, also affect self-perceived health14. 
Consequently, an elderly smoker would be less likely to 
assess his/her health as good12. It all points to the need of 
a subjective assessment of one’s health and of the qual-
ity of information provided therein. Smoking and over-
weight today are priority public health issues throughout 
the world, partly due to a strong correlation with cardio-
vascular diseases15. Cardiovascular diseases are the lead-
ing cause of death in Croatia, taking nearly every other 
life16. The National Cardiovascular Disease Prevention 
Program has recognized the value of promoting cycling 
in the general population16. The prevalence of overweight 
in Croatia has been recorded at a rate of 37.7% and obe-
sity at 18%17. If said alarming facts are complemented 
by the fact that 25% of the population are regular smok-
ers17, it becomes clear that rapid and resolute response 
via public health mechanisms is crucial. 
Similar correlations between the lifestyle and self-
perceived health came up solely in countries of simi-
lar socioeconomic conditions18. Studies conducted in 
Finland, as well as many other stable countries, have 
proven that self-perceived health is associated with 
health behaviour and may be used as a health indica-
tor, while in the baltic countries some other factors 
(like socio-psychological and socio-cultural) may take 
precedence19. The probability of a poor health status is 
significantly lower in persons who exercise sufficiently, 
when compared to inactive individuals20.
Introduction
The World Health Organization (WHO) defines physical 
activity as “any bodily movement produced by skeletal 
muscles that requires energy expenditure”1. The level 
of physical inactivity has increased in many countries 
and is presently associated with 3.2 million deaths per 
year, 670 000 premature deaths in people under 60, 
and around 30% of diabetes and ischemic heart dis-
ease burden. Physical inactivity has been identified as 
the fourth leading risk factor for global mortality (6% 
of deaths globally)2. WHO recommends to all healthy 
adults aged 18–64 to do at least 150 minutes of mod-
erate-intensity physical activity throughout the week. 
Different international reports on the prevalence of 
physical activity vary greatly, depending on the defini-
tion of the term and type of questionnaire. Results of a 
shorter version of International Physical Activity Ques-
tionnaire within the scope of the World Health Survey, 
conducted in 51 countries during 2002-2003, report an 
18% prevalence of physical activity ranging drastically 
between 2% and 52% in men and between 4% and 71% 
in women3, whereas a greek study reports about 13% 
inactive men and 7% inactive women4. 
According to 2003 and 2008 Croatian Adult Health Sur-
vey (CroHort Study), physical inactivity has become 
a significant public health issue in Croatia. Overall in 
2003, 30.5% of the Croatian population was considered 
physically inactive (28.9% of men and 31.9% of wom-
en)5. The highest prevalence of physical inactivity in 
Croatia, for both genders in 2003, was recorded in the 
City of Zagreb (39.5% men and 43.6% women). Regional 
distribution of physical inactivity in men was the lowest 
in Mountainous Croatia (14.1%), and among women in 
the Eastern region (24.7%)5. The negative trend was de-
tected in 2008, where, according to the CroHort Study, 
as much as 60.7% of the subjects were physically less 
active than in 2003, whilst at the same time only 4.5% 
became physically more active, by either walking or cy-
cling to work6. The prevalence of physical inactivity in 
2008 was 37.7%, 36.8% in men and 38.1% in women7. 
The Croatian Sport for All Federation estimates that the 
share of physically active population in Croatia oscil-
lates between 7% and 10%, as opposed to the Scandi-
navian and Central European countries boasting 50% 
of physically active population. Unlike Croatia, the lat-
ter countries have recognized physical exercise as the 
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mation, Morris still has raised concern with the finding 
that only 7% of the population regularly cycle. This calls 
for a more engaged promotion of cycling in the wider 
population. Croatian research of subjective well-being 
of cyclists, using the Personal Wellbeing Index, shows 
that the cyclists have higher quality of life than the inac-
tive persons in the domain of health and in the overall 
index, which is an aggregate average score across the 
seven domains (standard of life, health, achievements 
in life, close relationships, personal safety, community 
connectedness and future security)32.
According to the European Health Interview Survey, 
which was conducted in Croatia in 2014 and 2015, 
60.5% of the Croatian population uses the bicycle as a 
means of transport less than 30 minutes a day (58.6% of 
men and 62.2% of women). As is expected, less people 
use bicycle as a means of transport more than 30 min-
utes per day, only 39.5% (62.2% of men and 37.8% of 
women)17.
Since Croatian researches have already shown that 
the cyclists have higher quality of life in the domain of 
health, the aim of this paper was to compare differences 
in all health dimensions between people who regularly 
(three or more times a week) use the bicycle as a means 
of transport with that of completely or mostly (less than 
three times a week) inactive people. This is a vehicle to 
point out the positive effect of cycling on self-perceived 
health and help spread awareness of the need and pos-
sibilities of using a bicycle for daily transport.
Methods
participants
The study included 108 people using a bicycle three 
or more times a week for longer than half an hour, as 
a means of transport or recreation. The study exclud-
ed professional cyclists. The average participant age 
was 37. Sixty-six participants were men (61%) and 42 
women (39%). They were all recruited with the assis-
tance of the Croatian cycling magazine ˝baker˝ and 
a civil organisation that advocates the improvement 
of ecology (˝green Action˝). The control group com-
prised 100 people who were physically active less than 
three times a week or took up no activity at all, with 
Taking pleasure in physical activity drastically elevates 
the overall quality of life, improves psychological and 
physical condition, gives an opportunity to socialize 
and meet new people, increases intellectual capacities 
and spiritual fulfilment, as well as it helps run daily er-
rands with more enthusiasm, while exercising in the na-
ture builds a bond with the nature and raises awareness 
of the need to protect it21. Since cycling comprises all 
the above components and can be used as an inexpen-
sive means of transportation, we can conclude that it is 
an ideal form of physical activity.
In Croatia, there are around 70 cycling clubs operating 
under the Croatian Cycling Federation, whose statutory 
tasks include development and promotion of cycling, 
support to competitive and recreational cycling, broad-
ening of cycling activities, especially in children and 
youth, and popularization of cycling22. Thematic guide-
lines from 2010, designed for the European Mobility 
Week, argue that cycling as a means of transport ensures 
regular activity, which can be easily, and with minimum 
expenses, integrated in the daily routine23, thus saving 
time – the modern man’s asset – by exercising while 
travelling to work. Cycling is a good option for people of 
different ages and physical conditions, without a major 
risk of injury or health threats. Another well-known fact 
is that cycling is an aerobic activity serving to get the 
body as much oxygen as possible for optimum use. This 
is how our heart, lungs and blood vessels grow stronger, 
how we lose weight, and how we cope with psychologi-
cal burdens and stress more easily.
Some previous researches show that cycling is associ-
ated with a lower risk of all-cause mortality24, with a 
better-perceived general health and quality of life25,26 
and with lower levels of self-perceived stress27. Even 
after correcting risk factors, including physical activity 
during leisure time, participants who did not cycle to 
work had a 39% higher mortality than those who did28. 
The authors find these data one of the strongest indica-
tors of the benefits of cycling for overall human health. 
In a prospective study on Chinese women who cycled 
for transport, mortality dropped by 35%, while walking 
was not as reliably correlated with risk reduction29. Sev-
eral studies have shown that physical activity may play 
a vital role in primary prevention of cardiovascular dis-
eases, while others report a negative impact of intense 
physical activity on this disease category, including my-
ocardial infarction30. This, however, does not relate to 
cycling as Morris proved with his study; the incidence of 
myocardial infarction in cyclists being 50% lower than 
in non-cyclists31. Despite this valuable piece of infor-
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2. Role limitations due to physical problems (RP)
It refers to the extent to which participants’ perfor-
mance of their daily activities interfere with their 
physical state of health (their ability to perform 
vigorous activities such as lifting heavy objects or 
to perform moderate activities such as pushing a 
vacuum cleaner). This domain has four questions.
3. Bodily pain (BP) 
It assesses the extent to which the participants’ ex-
perience of bodily pain interfere with their perfor-
mance of daily activities (work-related duties in the 
public domain and tasks within the home environ-
ment). This domain has two questions.
4. Perception of general health (GH)
It evaluates personal health in general (excellent, 
very good, good, fair or poor, getting ill easier than 
other people do, and just as healthy as anyone he/
she knows) and is made of five questions.
5. Vitality and energy (VE)
It relates to the participants’ experience of feeling 
energetic and full of pep, or worn out and tired, and 
it measures energy and vitality. This domain has 
four questions.
6. Social functioning (SF)
It refers to social activities and interaction with sig-
nificant people (family members, friends). This do-
main has two questions.
7. Role limitations due to emotional problems (RE)
It assesses the extent to which the emotional con-
dition of the participants interferes with their daily 
functioning and ability to perform roles. This do-
main has three questions.
8. Mental health (MH)
It assesses psychological distress and well-being 
measuring happiness, nervousness and depression. 
This domain has five questions35.
A single question that identifies self-perceived change 
in health in the last year is also included, making SF-36 
a useful indicator for change in quality of life over time 
and treatment33,35.
For the summary measures, scales PF, RP and bP refer 
to the general measure of physical health; scales SF, RE 
and MH measure psychological health and scales VE 
and gH represent global measures of health in general.
Total score is expressed as a profile defined by eight 
points that are represented by measurements of indi-
vidual health aspects transposed into a standardized 
the average age of 39. Among control participants, 58 
were men (58%) and 42 women (42%). Since there was 
much larger reservoir of potential control group partici-
pants (i.e. inactive people in the Croatian population) 
matched sampling was used in order to produce a con-
trol of comparable size that is similar to a treated group 
with respect to the distribution of observed covariates. 
The following criteria were applied in the selection of 
the control group: sex and age (+/– 5 years), residence 
and education. Inclusion criteria were the absence of 
any chronic physical illness that could disable the im-
plementation of moderate physical activity. The control 
group was recruited with the assistance of cycling clubs 
and general practitioners in the municipalities of resi-
dence of the cyclists included in the study. Most partici-
pants in both groups had higher education (62%), while 
37% had a high school diploma. Only two subjects (1%) 
had completed primary school only. Considering the 
selective pattern of the control group, no significant dif-
ferences were observed among groups in terms of age 
or level of education. 
Limitation of this study is that the convenience sample 
of participants was used and that data regarding other 
forms of physical activity in which participants partici-
pated as well as data about participants’ history of cy-
cling were not collected.
methods
Health status was self-assessed using a health sta-
tus questionnaire – the Croatian version of SF-3633,34. 
SF-36 is a short multifunctional health questionnaire 
comprising 36 questions34 divided into eight domains. 
SF-36 represents a theoretically based and empirically 
authenticated operationalisation of two general health 
concepts – physical and psychological health – and 
their two general manifestations, functioning and well-
being. The eight domains that SF-36 measures are as 
follows: 
1. Physical functioning (PF)
It assesses the extent to which the participants’ per-
ceptions of their quality of life are influenced by the-
ir physical condition. It refers to the extent to which 
the participants can perform vigorous activities 
(running, lifting heavy objects, participating in stre-
nuous sports, climbing several flights of stairs and 
walking more than a kilometre) but also entails the 
performance of moderate activities (bending, knee-
ling or stooping, bathing and dressing themselves). 
This domain has 10 questions.
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of cyclists claimed to be of much better health than a 
year ago, as did only 2% of inactive participants. A dif-
ference was also observed in the segment of health de-
terioration relative to a year ago – 30% of inactive par-
ticipants stated their health worsened as compared to 
a year ago, as did 8% of cyclists. While 4% of inactive 
participants felt their health deteriorated drastically, no 
cyclists thought likewise (Table 2).
Discussion and Conclusion
According to the definition of the World Health Organi-
zation, “health is a state of complete physical, mental 
and social well-being and not merely the absence of 
disease or infirmity“37, which is justification enough 
for a study on self-perceived health status. Health self-
assessment reflects a comprehensive perception of 
health, including one’s biological, psychological and 
social dimensions, otherwise hidden to an outside ob-
server. Health self-assessment is affected by numerous 
factors difficult to objectify, which in no way implies 
that this method should be avoided. 
scale of zero (minimum) to 100 (maximum). The higher 
the result in each scale, the better the subjective health. 
Psychometric evaluation showed good psychometric 
qualities of the Croatian version of SF-3634. The demo-
graphic part of the questionnaire contained data on 
sex, age, residence, and education8.
Differences between the groups were analysed by t-
test, while category data distributions were tested by 
χ2 test. STATISTICA, ver.7.136 program support was used 
for the analysis. 
Results
A statistically significant difference was observed in all 
health dimensions between cyclists and inactive per-
sons (Table 1). Cyclists perceived their health drastical-
ly better than the physically inactive participants. The 
poorest health dimensions in physically inactive indi-
viduals were vitality and energy, psychological health, 
and role limitation due to emotional problems.
Another statistically important difference was observed 
between the groups in changes in health, where 16.7% 
Table 1. Significance of difference in self-assessment of eight health dimensions between 
cyclists and physically inactive persons
Health dimension Activity N M SD t p
Physical functioning
cyclists 108 87.31 20.34
inactive 100 76.15 25.32 3.48 .001
Role limitation due to physical 
problems
cyclists 108 87.96 24.76
inactive 100 73.50 38.41 3.20 .002
Role limitation due to 
emotional problems
cyclists 107 80.99 32.41
inactive 99 64.31 39.05 3.32 .001
Social functioning
cyclists 106 86.44 16.29
inactive 99 74.49 21.72 4.47 <.001
Mental health
cyclists 99 73.49 13.52
inactive 100 64.28 17.85 4.10 <.001
Energy and vitality
cyclists 101 66.68 14.99
inactive 100 52.00 20.29 5.84 <.001
general health perception
cyclists 103 77.32 13.41
inactive 100 63,21 21.09 5.67 <.001
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tigue usually is a reliable indicator of health, while in 
people who describe their health as excellent, fatigue 
rarely has any bearing on the way they perceive their 
health, similarly as with the domain of pain41. 
The same surfaced in this study – the group of cyclists 
had significantly better results in the domains of vital-
ity and pain, as they did in social functioning, but in-
terpretation of this is also limited. The reason could be 
that socializing among cyclists contributed to a better 
status. It is a well-known fact that man is a social be-
ing and that socializing has a positive effect on him. On 
the other hand, people who suffer pain are less likely to 
cycle in the first place. 
In the domain of change in health over the last year, a 
surprising 16.7% of cyclists reported a radical health 
improvement in comparison with a year ago, as did 
only 2% of inactive participants. More or less the same 
health condition was reported by 50% of cyclists and 
by 53% of inactive population. A total of 42.6% cyclists 
and no more than 17% of their inactive counterparts 
declared having better health than last year. In a study 
by Miilunpao et al., on a general population sample, 
60% of participants assessed their health the same as 
a year ago, with a very low percentage of significant 
change in the health status11. Said data speak in fa-
vour of the reliability of self-perceived health, as does 
the present study, where 4% of inactive participants 
For the present study, SF-36 questionnaire was used 
as a theoretically founded and empirically verified op-
erationalisation of two main health aspects, physical 
and psychological. The questionnaire has been proven 
a valuable and reliable instrument in an analysis of a 
subjective evaluation of the health of the Croatian 
population34. The result is, standardly, broken down to 
eight dimensions, which make up a health status pro-
file. The results show that cyclists in all dimensions of 
self-assessment had statistically significantly better 
health, which is in correlation with previous researches. 
Differences are particularly prominent in the domains 
of role limitations due to physical and emotional prob-
lems, also keeping in line with the previous studies 
which showed that physical activity is effective in pro-
moting psychological well-being mostly by improving 
the mood and self-confidence38, the effects of which are 
noticeable in all age groups independently of the socio-
economic or health status39. Physical condition is often 
perceived as the amount of effort needed to run daily 
errands11. This research confirmed that cyclists have 
considerably fewer physical limitations in running daily 
errands, which is consistent with research that says that 
those who maintained cycle commuting report lower 
sickness absence than those who don´t cycle to work40. 
However, it is possible that people with fewer physical 
limitations in running daily errands are more likely to 
cycle. For people who estimate their health as poor, fa-
Table 2. Frequency distribution of answers to unit ‘changes in health in the last year’ in cyclists 
and their physically inactive counterparts




Count 18 2 20
% 16.7% 2.0% 9.6%
somewhat better
Count 28 15 43
% 25.9% 15.0% 20.7%
about the same
Count 54 53 107
% 50.0% 53.0% 51.4%
somewhat worse
Count 8 26 34
% 7.4% 26.0% 16.3%
much worse
Count 0 4 4
% .0% 4.0% 1.9%
Total Count 108 100 208
% 100.0% 100.0% 100.0%
Chi-Square = 30,006; df = 4; p< .001
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Ključne riječi: biciklisti, samoprocjena zdravlja, tjelesna aktiv-
nost, tjelesna neaktivnost, Hrvatska
Sažetak
Cilj: Cilj ove studije bio je usporediti samoprocjenu 
zdravlja osoba koje redovito (tri ili više puta tjedno) vo-
ze bicikl u svrhu transporta i onih koje su većinom ili u 
potpunosti neaktivne (manje od tri puta tjedno).
Metode: Istraživanje uključuje 108 osoba koje tri i više 
puta tjedno voze bicikl duže od pola sata. Prosječna 
dob ispitanika bila je 37 godina. Šezdeset i šest ispitani-
ka bili su muškarci (61 %) i četrdeset i dvije žene (39 %). 
Kontrolna skupina sadržava 100 osoba prosječne dobi 
39 godina. Među kontrolnim ispitanicima 58 su bili muš-
karci (58 %), a 42 žene (42 %). Samoprocjena zdravlja 
vršila se s pomoću hrvatske verzije upitnika zdravstve-
nog stanja SF-36.
Rezultati: Uočena je statistički značajna razlika u svim 
domenama zdravlja između biciklista i neaktivnih oso-
ba. Najniže zdravstvene dimenzije u neaktivnih pojedi-
naca bile su vitalnost i energija, psihičko zdravlje i ogra-
ničenja zbog emocionalnih problema. Ukupno 42,6  % 
biciklista i ne više od 17  % neaktivnih osoba izjavilo 
je da im je zdravlje bolje nego prošle godine. Razlika 
je također uočena i u segmentu pogoršanja zdravlja u 
odnosu na prošlu godinu – 30 % neaktivnih ispitanika 
izjavilo je da im se zdravlje pogoršalo u odnosu na proš-
lu godinu, a isto je izjavilo samo 8 % biciklista. Dok 4 % 
neaktivnih ispitanika smatra da im se zdravlje drastično 
pogoršalo, nitko iz skupine biciklista ne misli tako.
Zaključak: biciklisti doživljavaju svoje zdravlje mnogo bo-
ljim nego neaktivne osobe. Faktori stila života koji utječu 
na samoprocjenu zdravlja mogli bi biti važno objašnjenje.
kOMPARATIvNA STUDIJA SAMOPROCJeNe ZDRAvLJA BICIkLISTA I 
NeAkTIvNIH OSOBA U HRvATSkOJ
